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(71) We, Bores Houmnq Zxjg A-G. 
a Swiss Body Corporate of Baarerstrasse 
57. CH 6300 Zug, Switzedand, do hereby 
declare the irrveartoa. for which we pay that 
5 a patent may bo granted to us, and the 
method, by wMch it Is to be performed to 
be* particularly described in and by the 
following statement: ■ — ■ 
Tie mvuntian relates to a plant for 
10 re covering a volatile solvent during the 
drying of a web coated on one side with 
one or more materiads carried by toe solvent. 

The term "web* 1 has a very broad mean- 
ing and may refer to paper, textiles or 
15 fold. Ctg. r of plastics materials or metals. 

SnmJarly. the term "solvent T is not 
restricted to organic volatile ^v^ T ^bTftir *^ 
fluids bat covers any volatile liquids, in- 
cluding inorganic liquids and even "water if 
20 their recovery appears desirable tor any 
reason whatever. 

The coating ccmposrtioon used to coat 
the earner web need not essentially contain 
its solid constituents in dissolved form. The 
25 plant apmwBng to the invention may also 
be used for drying coating compositions 
based on dispersions and for the recovery of 
the distributing fluids required therein. 
The term **coaimg" is applicable to any 
30 layer which has bean formed contmnously 
and which is applied to a carrier web 
.material r>retreated ft necessary and which 
layer is deed by evaporating the distributing 
fltiid- 

35 TTpnnn a plfrTit according to the invention 
may faun the drying solvent recovery sec- 
tion of a coating plant, in which substances 
distributed, in a volatile distributing fluid 
condensable by cooling are appfiedto a 

40 carrier web, whereafter the distributing 
fluid is. evaporated by heating so that the 
coating is dried. 

Ia £nown plants of the kind described it 
is usual to promote the evaporation of the 

45 ' solvent by heating the web from the uncoated 
side, e-g., by contact with a heating element. 
• l}i any case it Is conventional to remove 
'the solvent vapors by a strong, air stream 
[Price 35p] 



from the evaporation zone. "With vapors of 
combustible liquids, this operation requires 50 
the movement of largo volumes of air. The 
proportion of the solvent vapors in the 
exhausted air most not form an explo&ito 
mixture. The large excess of air required 
renders difficult the recovery of the solvents 55 
by a simple condensation and even by 
absorbents. Vfitix inexpensive solvents, such 
as benzine* acetone, or low alcohols in most 
cases it appears to be more economical for 
this reason not to recover the solvent at all 60 
and to blow off the mixture of air and sol- 
vent vapors into the air, This practice often 
results in a nuisance to the neighbourhood 
and sometimes endangers file health of near- 
by residents. 65 

It is an object of the hrvention to avoid . 
the above described disadvantages and to 
enable an economically justified recovery 
of solvents. . 

According to the invention, there is pro- 70 
vided a plant for recovering a volatile sol- 
vent during the drying of a web coated on 
one side with such volatile solvent serving 
as a carrier for a material to be deposited 
on me web upon evaporation of the solvent 75 
tho plant comprising a casing having an 
entry and exit for tEe passage qf me web 
into a nd out of the rasing, guide means 
being provided to guide the web in its 
passage through the casing, a heater being 80 
positioned within the casing to heat one 
lace of a web when guided by said guide 
"means, at least one condenser being posi- 
tioned within the casing to lie opposite the 
Jieater facing. Spaced from, and juxtaposed 85 
"with the other face of such web. 

The invention w5H be described more 
fully hereinafter with reference to the 
drawing, in which Kg. 1 is a sectional view 
showing a simple embodiment of the ap- 90 
pararus according' to the invention wSh 
means for moving the web along a substan- 
tially vertical path. Kg. 2 is an enlarged 
view showing a portion of Kg. 1. Fig. 3 is 
afco a sectional view showing another em- 95 
bedhnent of the Invention with means for 
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moving mo web along a hnmrmtal path, faced by a juxtaposed condenser 9 through 
Hg. 4 is a broken-away view showing a which a cooling liquid 96 flows and which 
modification of ths apparatus, of figure 3, causes the solvent vapours escaping from tho 
Fig. 5 shows an embodiment of the inven- web to nnnflftn.se on the surface 9a of the 
5 don comprising a rotary heating element, condenser. 70 
and Fig. 6 is an enlarged view showing the When the web 1 has travelled through 
means for receiving and delivering the web the evaporating zone 13 defined by the first 
in an apparatus as shown in Fig. 5. heater 5, the web is moved over the pre- 

In accordance with Fig. L a web 1 is ferably hrertari reversing roller 6, which like 
10 moved from a coating plant, now shown the roller 4. is contacted by the rear side of 75 
in the Figure,.™, a horizontal direction to a the carrier web 2. When the web has been 
deflecting (Le. guide) roller 4 in such a reversed by roll or 6 to move in the opposite 
manner that the coating 3, which fitfll con* direction, the web Is conducted upwardly 
tains almost all solvent is on top. The rear from roller 6 over a second heater 7, which 
15 side 2 of the web contacts the deflecting may be designed like the heater 5. It wall 80 
roller 4 and the web 1 extends downwardly be of advantage to select for this heater 7 
from the toller 4 at right angles to a further a somewhat higher temperature than that 
guide roCer tf. Between the rollers 4 and 6 of the heater 5. The heater 7 is faced by a 
die web is guided over a heater 5. condenser 10, which is designed Ska the 

20 That Bnrfacc 5a of the heater which faces condenser 9. 85 
die web is shown in Fig. 1 as being slgbuy After having left the evaporating space 
cambered in the direction of travel at the denned betwen the heater 7 and the con- 
web. Whereas the heating surface 5a might denser 10, the web is withdrawn around a 
alternatively be flat the web can be guided deflecting roller 8. . 
25 more exactly in case of a slight curvature. It is emphasized that unlike *he rollers 4 90 
By suitable measures, the heater 5 is and 6 the de fle ct i ng roller 8 contacts mo 
maintained at a temperature which is selec- coating 3- Whereas said coating will bo 
tod according to the solvent to be removed already dry at this point if the apparatus 
and by the heat transfer from the heater to according to the invention is properly 
30 die carrier web; Generally, the temperature adjusted, it is recommended to provide ths 95 
of the heating surface will be controlled roller 8 with a cover layer which prevents 
within a range between a temperature just the coating of the web from sticking to the 
below the boning point of the most volatile roller even under the most adverse circom- 
constituent of the application mixture and a stances. This cover layer may consist e *&» 
35 temperature just above the boiling point of of silicone rubber* polyteti afluoroethylene 100 
the high boiling point constituents. Gen- or sbmlar material, 
erally, if the carrying webs are relatively The heaters 5 and 7, the condensers 9 and 
thick or have a Jaw thermal conductivity, 10 and the reversing roller 6 are jointly 
e,g. paper, a higher temperature of the enclosed by a casing 11, which is provided 
40 heating surface will be selected than e.g at its Upper wall with apertures forpasslng 105 
with coating of metal foils. the web through the wall casing, The axes 

Within the scope of the invention, differ- of the deflecting roBeis 4 and 8 are desirably 
ent temperatures may be provided in differ- disposed gppio^rimately in the plane of the 
ent zones of the hearing surface. For upper wajfof the casing. This arrangement 
45 instance, the upper ryjrtion of the heater 5 or the rollers enables the space within the 110 
may be maintained at a lower temperature casing to be sealed to a large extent from 
than the lower portion, the environment. This wDl be explained 

As is shown in Fig. 2 the heater 5 may be hereinafter, 
heated in known manner by a flowing heat' In operation, the layer 3 la first heated 
50 ing fluid 56, such as hot water. Alternatively, by its contact with the heater 5 so mat the 115 
other heat transfer liquids or vapor may solvent gradualy evaporates from the layer, 
be used. Finally, the heater may be heated The vapour 13 fills the space between the 
by electric energy. In case of hearing with web and the condenser 9. Because the con- 
hot liquids or vapor, the heating fund is denser is maintainR^ at a temperature below 
55 suitably conducted in a, ccnmtercmrcnt With the dew point of the respective distiibuting 120 
reference to Fig* 1, this means that tho fluid, the vapor will condense on the but- 
heating fluid is introduced into the lower face of the condenser and a liquid Sim 14 
portion of the heater 5 and is vntbdrawa of pure solvent will be formed, which film, 
from tho upper portion thereof, near the as shown in Fig. 2> flows down that surface 
60 deflecting reflex 4. In this case the tern- of the condenser facing the web. 125 
perature will be lower in the upper portion Whereas the distance s of the condenser 
of the heater than in the lower portion and from the coated surface should be mim- 
excessrvely abrupt temperature changes in raized, it can hardly fall below about 5 
die coating will be avoided. millimetres. This lower limit is imposed by 

65 The heated zone of the <*eb 1 is directly the rbllowwg circumstances: 130 
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In any event there has to be avoided that 
irregularities of the coating, wrinMas in the 
web ox the- like cause the coating to contact 
the opposite sutface 9a of the condenser 9. 
Depending on the nature of the distributing 
fluid used for coating, the condensate will 
to a greater or lesser extent wet the cooling 
surface. Particularly if the wetting is poof, 
•the liquid may condense on the condenser 
in the form of more or less spherical* dis- 
crete droplets. For this reason, the distance 
of the condenser from the coated web 
most be so large that any liquid droplets to 
be expected vSl not contact the web. Be- 
cause the condensate Sows down on tbc 
condenser, the resulting liquid nlm 14 may 
Increase in thickness towards, the lower end 
of the condenser. This fact must also be 
taken into account in selecting the distance 
of the condenser from the web. 

For this reason it will be desirable to 
adjustably mount the condensers within the 
enclosure, as is indicated, eg., by the screws 
12 in Hg. 1. 

Sirnflar remarks are applicable to the 
adjustment of die distance of "the condenser 
10 from me heater 7. The condensate which, 
has been collected by the condensers 9 and 
. 10 flows down and leaves the casing by a 
drainpipe 15. 

The space between the two heaters 5 and 
7 affords no advantage either for the evap- 
oration or for the condensation but is a 
aon-useful space, It has been found thai an 
• excessively urge non-useful or dead space 
tenders an adjustment of steady-state drying 
conditions mora difficult because the solvent 
vapors tend first to fill that dead space 
bejore a nnTform condensation begins and 
solvent drains through the drainpipe 15 at 
the rate at which solvent enters the plant 
with &e coating through the entrance. For 
this reason, the dead space is suitably re- 
duced in size by the provision of filler mem- 
bers 17. 

Because the vapors of almost ell dis- 
tributing- fluids in question are heavier than 
air, the solvent vapors remain stagnant in 
the p-nrfMgBfl space in the Casing and displace 
the air in the arrangement shown. For this 
reason, the mere fact that the entrance and 
exit fox the web are provided at the top of 
the casing prevents to a large extent an 
escape oi solvent vapors into the environ* 
meat. Because the noovement of the web 
imparts movement also to the adjacent gas 
phase at the roller 4 air is entrained into the 
evaporating space and solvent vapors are 
entrained by the moving web into tug open. 
For this reason it is recommended to seal 
the parage for the web in the casing walls 
as far as possible. In this connection it might 
appeal obvious to move the web into the 
housing and ont of din same throu^i narrow 
slots only. It has been found, however, that 
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those portions of the web which move with* 
out restraint p er fo rm certain movements 
transversely to their own plane, e.g.. flut- 
tering movements, changes in sag in response 
to a change In tension,, and thelike, so that 
an exact control of the web movement as it 
passes through the housing wall is not 
ensured. For this reason it is recommended 
to arrange 4he deflecting ioHcis 4. 8 in the 
plane of the casing 11 so that tho web lies 
nrmly on me deflecting roller and does not 
perform transverse movements. 

The beaters and coolers need not be 
vertically arranged. As is shown in Kg. 3, 
the invention - may also be applied to an 
arrangement in which the web is moved, 
substantially horizontally through the dry- 
ing chamber. As in Eig. 1, the drying cham- 
ber comprises a space which is enclosed by 
a casing 31, tho passages for the web 1 
being again situated at *£e top of the casing 
31. The web path itself is again defined by 
deflecting rollers (24 and 26). Hie underside 
of the casing 31 is partly formed by a con- 
denser 29, which is sE^fcuy sloped down- 
wardly from right to left and extends below 
the hOTE&oiitel portion -of the web. The con- 
densate 14 deposited on the condenser 79 
is drained through the drainpipe 15, as in 

The coating on the web 1 is again dis- 
posed on the outside as related to the 
deflecting rollers 24 and 26 so that said 
roHers as well as the heater 25 disposed 
above the web contact the imcoated side of 100 
the web only. 

The drying chamber v/imin 4he casing is 
sealed from the outside air by measures 
described more fully hereinafter. At the 
entrance, an adjustable bar 33 is provided, 105 
which, should be moved as closely as pos- 
sible to the coating. Slight- leaks are not 
significant at this point because the move- 
ment of the web tends to prevent an escape 
of vapors opposite lo the direction of travel HO 
of the web. At the exit, *be seal is effected 
in that che deflecting roller 26 contacting the 
rear side of the cooperates with a further 
deflecting idle* ■ 28, which contacts the 
coated side of the web and is partly wrapped 115 
(looped) by the latter. Almost no solvent 
vapors can escape through the gap. between 
the rollers 26 and 28. Resilient seating lips 
34 are provided on those sides of the rollers 
24* 26 and 28 reverse to the web, which lips 120 
prevent an escape of solvent at these points. 

Because the drying chamber is sealed 
from the outside air, almost no air can 
enter the rat^nft $o That, the mixture is above 
the upper explosion limit and. the risk of an 125 
eacploston is much reduced. An explosive 
nnxture- is present only while starting the 
plant Le. before the solvent vapors have 
displaced the air from the casing. The time 
in which an cacplosire mixture piny be 130 



PAGE 21/105* RCVD AT 7/8/20O5 4:26:01 PM [Eastern Daylight Trnie] * SVR:USPTO-EFXRF-1/10 * DNIS:8729306 » CSID:612 331 7401 * DURATION (mm-ss):^-00 



IPLM GROUP , P. A. 



®022 



1,401,041 



present is much reduced by the provision of 
a filler member 17. 

It is apparent from Fig. 3 that the heater 
is divided into lour parts 25a, 256. 25a and 

5 254, each of which Is provided with bores 
35 (identified only at the heaters 25a and 
256) in which. e,£, electrically heated 
heating rods are inserted. Alternatively, a 
heating fluid may be conducted through the 

10 borea35. The division of the heater into a 
plurality Of parts is recommended for 
adjiisaneni of the temperature most favour- 
able for the actual degree of dryness of the 
web. 

15 At the end of the drying zone, the 
temperature may be increased above the 
boning point of the solvent so as to ensure 
cginpieie drying of the coating. 
Pig. 4 shows a modification of the con- 
20 denser for a drying plant as shown in Fig. 
3. The condenser is divided into several 
cooling elements 30a to 30s. Gaps 32 me 
provided between the indrvidual Cooling; 
elements, which are downwardly inclined 
25 towards the gaps. The intermediate cooling 
elements 30&, 30e and 30d are approxi- 
mately roof- shaped The condensate flows 
over the inclined surfaces shown to the 
gaps 32 and then through the latter into a 
3D tunneHifce ■coflecting space and to the 
'orafnnipe 15. 

Xt is recojnmendable to divide the con- 
denser only in the direction of travel of the 
web. as is shown in Fig. 4, which means 
35 that each cooling element extends through- 
out the width of the web. This arrangement 
will avoid non-uniform drying of the web 
and formation of strip as dried to different 
degrees. Similar remarks are applicable vo 
40 the arrangement of the heaters 25a — 25d 
shown in Fig. 3. The deflecting roHar 28 is 
desirably also provided with a non- Stick 
material, as is the roller 8 in Tig. 1. This 
will be particularly desirable if a coating of 
45 a pressure-sensitive adhesive, e.g, for a 
self-adherent tape, is contemplated. 

The drying and solvent recovery plant 
shown In Fig. 5 differs from the one de- 
scribed hereinbefore mainly by the use of a 
50 rotary heater. The carrier web 1 moves from 
a supply roll 41 through a coating unit 42, 
shown here diagranmiaticalty only to a 
deflecting roller 44, which has substantially 
the same function as the rollers 4 and 24 
55 In Figs. 1 and 3, respectively* Le. to ensure 
an exact guidance of the web where it 
moves through the casing 51 enriovrng the 
drying chamber. The web men wraps a 
heated drum 45 with a looping angle of 
60 almost 300° and at the end of the circular 
path around the dram emerges from the 
enclosed drying chamber around a deflecting 
roller 48, provided with a aon-sticfc coa tin g. 
The web may then either be supplied to 
65 further treating stations, radicated at 60, 



with optional mterposmg of additional 
deflecting rollers, as indicated at 48a, or th e 
web may be directly wound up as tadicated 
at 61. Id the lower third of the space en-* 
closed by the casing 51, a condenser 49 is 70 
positioned and is shown here as a cooling 
tub. which extends not only around 
approximately the lower thkd of the peri- 
phery of the beating drum 45 but also over 
part of its end face. The casing 51 is pro- 75 
vided with a window 52, which permits one 
to observe the condition of the web im- 
mediately before entering Into the gap be- 
tween the drying drum 45 and the condenser 
49. , t 80 

The heating drum 45 may bo heated by 
any desired means. The drum may be 
heated by a direct supply of steam, by heat 
transfer oils as well as ay electric power. 

The solvent expelled from the coating 3 85 
of the web as a result of the supply of heat 
condenses on the surface of the condenser 
49 and flows down along the same and 
through the drainpipe 15. A siphon trap 15 
is suitably provided in the drainpipe 15 to 90 
prevent any ingress of ahr into the drying 
chamber. 

The vaportighi passage of the web through 
the casing 51 wil be described in detail 
with reference to Fig. 6- With its iracoated 95 
rear side, the web 1 contacts the roller 44 
and is downwardly deflected by the latter 
through about 45°. The casing 51 is pro- 
vided with a sealing strip 53 where the web 1 
wraps around the roller 44. The strip 53 is 100 
secured to a flange of the casing by a 
screw S3b t which extends through an oval 
aperture 53a in the sealing strip 53 so that 
tha latter can be adjusted at right angles to 
the surface of the web, Le., radially to the 105 
roller 44. The axis of tha deflecting roller 
44 lies in the plane of one wall of the 
casing 51. Le. the upper wall 51a, according 
to Fig. 6. The reverse side of the roller 
44 passing through the raging wall may bo 110 
sealed by a resilient sealing Hp 54a which 
slides directly on the surface of the roller 
44. 

The exit for the web can be sealed more 
easily since deflecting here is effected over 115 
the coated side of the web. Specifically, the 
coating 3 of the web X contacts the deflect- 
ing roller 48, which is again provided with a 
rion-sfict cover-layer and is wrapped by the 
web approxirnately for half of the periphery 120 
of the roller. The rmcoated rear side or the 
web may be sealed by means of an elastic 
sealing fip 546- 

Another sealing Bp 54c is provided on 
the reverse side of the deflecting roller and 125 
tike the sealing Up 54a slides directly on the 
surface of the roller 4£. Th view of -the 
direction of movement of the roller, the 
sealing lip 54c is provided on the inside of 
the casing 51.- As indicated at 55 in log; 6. 130 
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another sealing may bo provided at me 
boxings and, required, at the end faces 
of the rollers 44 and 4S. 

5 WHAT WB CLAIM IS:— 

1. A plant for recovering a volatile 
solvent during the drying of a web coated 
on one Bide with such volatile solvent solv- 
ing as a earner for a material to be deposited 

10 On the web open evaporation of the solvent, 
the plant coiojaxl abg a casing having an 
entry and exit for me passage of the web 
into and out of the casing, guide means be- 
ing provided to guide the web in its oassage 

15 through the casing, a heater being positioned 
within <hc casing to neat one face of a web 
when guided by said guide means, at least 
one eoaoxsis&t feeing positioned within the 
resffl g to lie opposite (the heater, fr^ng , 

20 spaced from, and juxtaposed with the other 
face of such web. 

2. A plant according to claim. 1, wherein 
a purr of aperture $ pro vidin g the said ei [ try 
and exit or the Casing is disposed at or 

25 adjacent to an uppermost portion of the 
casing 

3. A plant according to claim 1 or rAftim 
2^ wherein the gnide means includes one 
guide member located adjacent the Casing 

30 entry and another guide membor located 
adjacent die casing exit 
. 4- A plant according to daim 3, wherein 
the said guide members comprise rollers the 
axes Of rotation of which axe disposed in 

35 the plane of a wall of tho casing. 

5. A plant according to any preceding 
claim, whexem the heater is stationary and 
is divided into a plurality of parts, the parts 
being hcatablc mdependandy of each other 

40 6. A plant according to any preceding 
claim, wherein a web Is provided which, is 
guided by said guide Tnran* 
7. A plant according to claim 5 and 



claim 6, -wherein each heater part extends 
the width of the web. 

8. A plant according to anv one of 
claims 1 to 4, or according to claim 6 when 
dependant on any one of claims 1 to 4> 
wherein a rotary neater is provided which, 
is disposed to be in contact with the web 
whereby the peripheral velocity of die 
heater is equal to the velocity of such web* 

9. A plant according to any preceding 
claim, wherein the condenser is mounted bo 
as to be adjustable as regards its distance 
from the web, 

- 10. A plant according to claim 9, where- 
in, the condenser is mounted by means of 
adjustable screws. 

11. A plant according to any preceding 
claim wherein a filler is provided in the 
casing to occupy a non-useful space within 
the curing. 

12. A plant according to any preceding 
claim, wherem a lower part of the casing 
has a drain for condensed solvent 

13. A plant for recovering a volatile 
solvent during the drying of a web sub- 
stantially as described with reference to the 
accomp anying drawings. 

14. A plant according to claim 1 sub- 
stantially as described herein, 

15. A method of operating a plant 
according to any preceding claim, including 
the step of driving toe web through the 
casing with the faco of the web which races 
the condenser coated with a volatile solvent 
carrying material to be deposited on tho 
web. 
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